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A  STUDY  OF  THE  TECHNICAL  AND  SEMI-TECHNICAL 
VOCABULARY  OF  ARITHMETIC 

S.  S.  Bkoou 
Ohio  Stau  Unioertity 


^Probably  most  teachers  in  the  upper 
elementary  grades  and  in  high  school 
who  have  undertaken  even  a  superficial 
analysis  of  pupil  difficulties  in  connecticm 
with  their  school  woric  will  admit  that 
the  major  part  of  those  difficulties  is 
engendered  by  inability  to  comprehend 
the  subject-matter  in  their  textbooks/ 
This  is  especially  true  in  mathematics 
and  science  including  geography  and 
physiology.  The  material  upon  which 
their  reading  drill  is  usually  based  in  the 
process  of  learning  to  read  in  the  lower 
grades  of  the  elen^tary  school  is  purely 
hterary  in  character.  It  does  not  equip 
them  gradually  with  a  reading  vocab¬ 
ulary  that  enables  them  to  enter  with 
some  degree  of  pleasure  and  understand¬ 
ing  into  the  study  of  the  more  technical 
subjects  in  the  hi^Kr  grades. 

Reading  is  the  fundamental  tool 
subject,  &  key  with  which  the  child 
must  unlock  the  various  doors  to  the 
world’s  storehouse  of  recorded  knowl¬ 
edge,  most  of  which  is  recorded  else- 
wl^e  than  in  narrative  literature. 
Wherein  then  is  the  logic  of  the  method 
that  limits  the  child's  school  reading 
material  largely  to  narrative  literary 
material  during  the  period  when  he  is 
“learning  to  read"  and  makes  little  effort 
to  supply  him  with  the  technical  reading 
vocabul^  that  he  will  need  in  all  his 
later  school  work. 


One  cannot  read  a  paragraph  under- 
standingly  unless  each  word  represents 
a  clear-cut  idea  in  the  reader's  own  mind. 
Each  of  the  sciences  has  its  special 
vocabulary  by  which  are  expressed  the 
basic  concepts  of  the  science.  Most  of 
them  are  seldcxn,  and  many  are  never, 
met  with  in  general  reading,  but  they 
are  the  princi^  or  key-worcu  in  reading 
the  subject-matter  of  any  science.  It  is 
essential  for  the  student  to  know  the 
meanings  of  such  words  if  he  is  to  gain 
accurate  information  frcxn  his  textbook. 

Although  many  vocabulary  studies 
have  been  made,  few  deal  with  the 
technical  vocabularies  of  special  subjects. 
Of  such  vocabulary  studies,  those  made 
by  S.  L.  and  L.  C.  Pressey*  are  most 
comprehensive  and  best  known.  I  quote 
them  as  follows: 

As  soon  as  the  pupil  begins  such  subjects  as 
arithmetic,  geogra[my,  science,  history,  etc.,  he 
begins  to  encounter  special  or  technic^  vocab- 
uluies.  And  it  soon  becomes  obvious  that  the 
“abdity  to  read”  acquired  in  the  lower  grades  does 
not  guarantee  comprdiension  of  arithmetic 
or  in  tests  of  geonaj^y,  science,  or 
It  is  a  chronic  compuint  of  the  teachers 
of  the  upper  grades  that  pupils  cannot  read  their 
problems  and  texts,  in  spite  of  their  supposed 
mastery  of  “reading”  in  the  lower  grades. 

One  important  cause  of  the  pupil's  failure  to 
make  sense  of  his  textbook  is,  of  course,  his  failure 


‘PreMcy,  S.  and  Preaaey,  L.  C.  “Tltc  Detcrmimtian  of 
the  Technical  Vocabulaiy  of  the  School  Subjecta,*'  School  and 
Sociay,  3091-96,  July,  1924. 
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to  recognize  certain  of  the  important  technical 
words  appearing  therein. 

It  seems  reascmable  to  suppose  that 
pupils’  difficulties  with  technical  vocab- 
uh^es  might  be  ameliorated  by  the  use  of 
a  wider  range  of  non-literary  supple¬ 
mentary  rea^g  material  in  the  ele¬ 
mentary  grades  that  would  introduce 
them  gradually  to  many  of  the  important 
technical  words  they  will  meet  later  in 
pursuing  their  studies  in  the  content 
subjects. 

A  great  deal  of  suitable  material 
is  now  available  fear  the  purpose,  but 
even  so  the  greater  part  of  the  burden 
of  ^ching  technical  vocabularies  must 
f^l  'upon  the  teacher  of  each  special 
subject.  In  order  to  do  this  thoroughly 
she  must  not  only  keenly  realize  the  need 
for  such  instruction,  but  must  also  know 
what  words  her  pupils  can  use,  what 
ones  need  to  be  taught,  and  how  to 
teach  them  in  the  most  efficient  manner. 

The  6rst  technical  vocabulary  which 
the  child  meets  is  that  of  arithmetic. 
Many  teachers  apparently  do  not  realize 
the  extent  to  whi^  hek  of  proper  word 
knowledge  handicaps  most  children  in 
connection  with  their  arithmetic  prob¬ 
lems.  ScMne  interesting  reports  of  in¬ 
vestigations  into  children's  arithmetic 
vocabulary  difficulties  are  contained  in 
an  earlier  issue  of  this  Bulletin.*  Below 
are  some  quotations  from  this  issue  which 
is  devoted  to  studiris  of  Remedial  In- 
structicHi  in  Arithmetic: 

“Pupils  (Aen  fail  to  get  the  meaning  of  a  prob¬ 
lem  beauae  of  word  di&ulties,  ....  inability  to 
interpret  the  meaning  of  the  words  used.  Such 
words  as  average,  area,  rate,  ratio,  product,  were 
some  of  the  words  for  which  we  found  very 
indefinite  meanings  in  the  minds  pupils.^' 
(p.  271) 

“Vocabulary  dimculties  ....  are  real  and  are 
always  present,  they  hinder  the  pupils  in  their 
understanding  of  the  full  import  of  the  problems 
to  be  solved.  The  words  and  phrases  used  are 
often  strictly  mathematical  and  bear  a  sense 
peculiar  to  the  subject.  When  pupils  fail  to 
interpret  them  correctly,  they  become  a  source  of 
difficulty. 

•October  15, 1924. 


The  language  of  problems  should  be  made  u 
clear  and  simple  as  possible.  If  unfamiliar  and 
technical  terms  must  be  used,  they  should  be 
thoroughly  explained  to  the  pupils  before  the 
solutioo  of  the  i^oblems  is  attempted.  Furtha, 
ix>t  only  words  and  phrases  must  be  explained^ 
but  the  various  signs,  symbols,  and  abbreviation! 
which  are  also  a  part  of  the  language  of  arithmetic 
problems  should  be  given  their  due  share  in  the 
explanatioo.”  (p.  2§0) 

The  present  study  is  the  result  of  a 
strongly  felt  need  engendered  in  the 
writer  by  several  years’  experience  in 
classroom  supervision;  he  sees  a  need 
for  more  de^te  and  complete  knowl¬ 
edge  of  the  special  vocabularies  of 
certain  school  suojects  that  can  be  used 
as  a  basis  for  remedial  instruction. 

Materials  Used 

This  study  is  based  on  the  vocabulary 
content  of  five  complete  sets  of  rep¬ 
resentative  arithmetic  textbooks,  eaiffi 
set  covering  the  work  for  grades  ui  to 
vm  as  follows: 

1.  Drushel,  J.  A.,  Noonan,  M.  E., 
Withers,  J.  W.  Arithmetical  Esseti' 
tials  (Lyons  and  Carnahan). 

2.  Marsh,  Harry  B.,  Van  Sickle,  J. 
H.  The  Pilot  Arithmetics  (Newson 
and  Company). 

3.  Hamiltcm,  Samuel.  Hamilton's  Es' 
sentials  of  Arithmetic  (American  Bock 
Company). 

4.  Wentworth,  George,  Smith,  David 
Eugene.  School  Arithmetics  (Ginn  & 
Company). 

5.  CampbeU,  W.  A.,  Hughes,  T.  H. 
Arithmetic  by  Grades  (Hinds,  Hayden 

Eldredge). 

Words  Included 

In  any  formulation  of  a  special 
vocabulary  one  of  the  first  difficulties 
is  the  problem  of  deciding  definitely 
what  words  shall  be  included  and  what 
words  omitted.  Because  no  two  persons 
would  probably  agree  on  the  answer,  any 
decisicHi  must  be  arbitrary  and  subjective 
in  character,  but  why  ^ould  this  fact 
preclude  the  making  vocabulary 
studies  that  may  be  exceedingly  useful  to 
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teachers  and  textbook  writers?  If  such 
studies  are  not  made  until  they  can  be 
done  on  a  purely  objective  basis,  they 
may  never  appear. 

For  the  purposes  of  this  investigation 
it  was  decided  to  include  all  words  (with 
exceptions  noted  below)  pertaining  to: 


Number 
Frequency  ol 
Books 


Number 
Frequency  of 
Books 


1.  Numbers 
1  Operations  with 
numbers 

3.  Value 

4.  Size 

5.  Quantity 

6.  Degree 


7-  Position  (in  space  or 
time) 

8.  Shape 

9.  Money 

10.  Measurement 

11.  Commercial  terms 

12.  Directive  terms 


Number 
Frequency  of 
Books 


amount 
amount  to 
another 
answer  (n) 
apiece 


Words  Omitted 

For  practical  consideration  all  numer- 
als  and  names  of  fractions  above  tenths 
arc  omitted.  The  only  ordinals  included 
are  first,  secoQd,  third,  and  fifth,  as  the 
others  are 'self-explanatory.  Only  irregu¬ 
lar  plurals  and,  with  a  very  few  excep¬ 
tions,  only  the  present  indicative  singular 
form  of  verbs  arc  included.  The  remain¬ 
ing  plurals  and  verb  forms  would  enlarge 
the  list  of  words  out  of  proportion  to 
benefits  obtained. 

The  selection  of  all  words  that  con¬ 
form  to  the  above  criteria  will,  of  course, 
add  many  words  that  are  not  strictly 
technical:  it  is  probably  stretching  a 
point  to  caU  some  of  tl^  even  semi- 
technical.  On  the  other  hand  the  list 
is  far  h-om  being  a  general  vocabulary;  so 
we  shall  let  the  title  stand  until  someone 
suggests  a  better  one. 

An  analysis  of  the  third-grade  tech¬ 
nical  and  semi-technical  vocabulary  of 
arithmetic  in  the  five  textbooks  men¬ 
tioned  gave  a  total  429  words.  It 
was  decided  arbitrarily  to  omit  all  words 
occurring  less  than  five  times  in  all  or  in 
less  than  three  of  the  five  books.  TJiis 
elimination  left  the  following  list  wmch 
contains  237  words: 


bu.  13  4 

buahel  53  5 

buy  306  5 

carry  19  4 

cent  586  5 

chanse  ($)  88  5 

change  (v.)  6  3 

charge  12  3 

circle  37  4 

coin  6  3 


complete  (v.)  20 


correct  U.) 
correctly 
coat  (n.) 
coat(v.) 
count 

da. 

day 

dealer 

decimal  point 
diference 

dime 
dwtance 
divide  (+) 
divide  (aep.) 
diviaioo 


eighth  (ft.) 
etioufh 
equal  U.) 


Number 
Frequency  of 
Booka 


about 

7 

3 

after 

45 

5 

expenm 

above 

add 

32 

382 

4 

5 

T 

10 

166 

4 

5 

het 

fu 

addend 

5 

2 

alwaya 

5 

3 

hn 

additioo 

51 

5 

A.M. 

14 

3 

feet 

figure  (diag.)  19 


foot  73  5 

fourth  (fir.)  62  5 

front  8  3 

ft.  199  5 

gain  (v.)  6  2 

gal.  63  5 

galloo  S9  5 

gooda  7  3 

group  (n.)  122  4 

h^  135  5 

halvea  21  5 

higheat  5  2 

bold  31  5 

hour  133  5 

hr.  19  3 


line  160 

Uttle  21 

long  239 

long  (time)  35 

longer  6 

lower  13 

make  (gain)  15 

make  (equal)  34 

many  1.396 

mcaaure  (n.)  45 

meaaure  (v.)  66 


miaainc  42  4 

miaiake  7  2 

money  134  5 

month  106  5 

more  167  3 

much  685  S' 

multiplicand  11  4 

multipiicacion  45  4 

multiplier  25  4 

mukipiy  209  5 


number  (n.)  748 

ounce  47 

outride  7 

over  (more)  21 

oare  13 
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Number  Number 

Frequency  ol  Frequency  of 

Booka  Book* 


pair 

39 

5 

told 

120 

5 

parcel 

5 

2 

aolve 

7 

3 

part 

101 

5 

aome 

75 

4 

pay 

166 

5 

apace  (n.) 

27 

4 

peck 

71 

4 

aq. 

72 

3 

penny 

15 

2 

aquare  b.) 

11 

4 

pint 

1J7 

5 

aquare  (n.) 

76 

3 

Pt 

45 

4 

aquare  root 

34 

3 

p^(n.) 

64 

4 

aquare  inch 

54 

3 

place  (v.) 

8 

3 

aquare  yard 

11 

3 

P.M. 

12 

3 

atate 

47 

3 

poatav 

17 

3 

aubtract 

125 

5 

pound 

196 

5 

aubtractioa 

36 

5 

price 

60 

5 

aubtrabend 

13 

3 

problem 

90 

5 

aum 

147 

5 

product 

118 

5 

table 

80 

4 

prove 

39 

3 

taU 

17 

4 

pt. 

56 

5 

tenth  (fr.) 

10 

3 

purebaee  (n.) 

11 

5 

teat  (n.) 

8 

5 

qt. 

U4 

5 

teat(v.) 

15 

3 

quart 

236 

5 

then 

10 

3 

quarter  %.) 

42 

5 

third  (fr.) 

41 

5 

quarterns) 

24 

4 

third  (ord.) 

51 

5 

quotient 

60 

5 

time  (n.) 

117 

5 

remainder 

86 

5 

timea 

117 

5 

rear 

10 

3 

top 

28 

3 

reault 

23 

3 

twice 

a 

5 

tight 

59 

5 

under 

55 

5 

Roeoan 

20 

5 

unit 

80 

3 

tow 

92 

5 

up 

14 

5 

rule  (ruler) 

28 

4 

upper 

12 

3 

ruler 

18 

4 

value  (n.) 

33 

4 

aak 

U 

5 

week 

159 

5 

acade  (1  in. 

weigh 

47 

5 

—  1  mi.) 

6 

3 

weight 

27 

4 

aeccod  (crd.) 

50 

5 

whole  (a.) 

19 

4 

aeU 

66 

5 

wide 

109 

5 

aeparate  (v3 

9 

4 

width 

16 

4 

ahaue  (n.) 

15 

3 

wk. 

34 

3 

abate  (v.) 

19 

2 

worth 

36 

5 

abort 

8 

3 

aide 

34 

3 

yard 

154 

5 

yatdatick 

10 

4 

tign(n.) 

23 

4 

yd. 

118 

5 

aiitb  (fi.) 

16 

3 

year 

91 

5 

aiae 

11 

3 

yt- 

7 

3 

amall 

21 

4 

amaUer 

5 

4 

mro 

16 

5 

Of  the  original  429  words,'  60  occur 
(Mice  in  all  boeJes,  149  occur  five  times, 
and  43  occur  menre  than  five  times  but 
in  CMily  one  or  two  books.  All  told 
there  are  117  words  occurring  in  only 
one  book;  76,  in  two  boda;  70,  in  three 
books;  56,  in  four  books;  and  only  110 
t^t  occur  in  all  five  books. 

(X  the  149  words  occurring  less  than 
five  times  102,  68  percent,  are  used 

in  but  one  of  the  five  texts  examined. 
Another  40  words,  oc  27  percent,  are 
not  found  in  mwe  than  two  books. 
This  leaves  7  wcwrds,  or  5  percent,  of 


the  words  occurring  less  than  five  tim^ 
that  are  found  in  more  than  two  b^. 
Seven  of  these  are  found  in  three  boob 
and  one  in  four. 

Typical  of  the  words  occurring  but 
once  in  the  study'are  the  following: 


combinatiaa 

depont 

diagram 

dutiibute 

diviaible 


iniurance 

oblong 

oppontc 

partial 

partnerthipa 


enckiae 

eatimate 

ezpreaa  (verb) 

fu^ 

indicate 

include 


quite 

reduce 

repreaent 

aeparately 

treaaury 

triangle 


Each  book  contains  from  30  to  70  such 
words.  In  looking  these  words  over, 
one  feels  that  many,  if  not  all  of  them, 
are  out  of  place  in  an  arithmetic  text 
intended  for  use  in  the  third  grade. 
The  attention  of  authors  and  publishers 
of  texts  should  be  called  to  this  point,  for 
surely  if  such  words  arc  used  but  once  in 
five  books,  or  even  in  one  book,  they 
might  be  avoided  altogether  with  worth¬ 
while  simplification  of  subject-matter. 

In  order  that  the  results  of  this  analysis 
may  be  put  to  practical  use  by  the  teacher 
in  finding  out  what  words  her  pupils 
already  know  and  \sdiich  ernes  need  to  be 
taught,  the  entire  list  has  been  put  into  a 
ch^  list  in  a  multiple-choice-test  form. 
This  list  is  too  long  to  be  printed  here 
in  its  entirety,  but  a  sample  is  given 
below: 

A  DIAGNOSTIC  CHECK  LIST 


TECHNICAL  VOCABULARY  OF  ARITHMETIC 


Grade  III 


1.  A  word  meaning  almost  or  nearly: 

12  3  4 

about  ^  quite  several  twice 

2.  To  sum  up,  to  unite  in  one  sum  or  quantity: 

12  3  4 

construct  cancel  balance  add 

3.  Another  time,  once  more: 

12  3  4 

whence  against  agent  again 

4.  Earlier,  sooner,  in  front  of: 

12  3  4 

entire  before  beneath  above 


{TsrQg-  ^^3  B  ^3  «  g.  J 


SIMPLE  INVESTIGATIONS  OF  THE  TEXTBOOKS 
OF  TODAY  AND  YESTERDAY 


223 


Luua  Cou  Punr 
Ohio  Stoic  Unwernty 


^  j|  Mat  26, 1926 


j  During  the  summer  of  1925.  erne  erf 
i  the  authenr's  classes*  worked  out  some 
simple  investigatiens  of  textbooks.  Each 
j  student  wewked  on  a  different  problem, 
but  the  studies  were  similar  because  the 
texts  selected  rraresented  publications 
j  over  a  number  of  years.  No  particular 
■  efort  was  made  to  find  the  one  or  two 

j  most  widely  used  bocdcs  during  any 

I  period,  as  this  study  was  only  a  pre- 
hminary  skirmishing  to  determine  meth' 
ods  of  arranging  a  historical  study  of 
i  textbodcs.  It  is  with  the  hope  that 
'  others  may  find  these  simple  methods 
I  sugg^tive  that  the  results  are  published, 
j  How  much  space  is  devoted  in  histories 
j  to  characterizing  important  individuals? — 
As  her  criterion  of  importance  Miss 
Adams  selected  those  inchviduals  whose 
names  appeared  anywhere  in  the  histories 
in  a  paragraph  heading.  She  counted 
the  numba  ^  lines  given  to  describing 
I  a  I  these  “important"  individuals  in  three 
n.  texts,*  putjlished  respectively  in  I897f 
re  1908,  and  1924.  The  results  appear  in 
m  I  Table  I.  The  most  recent  boc*  shows 
a  decrease  in  the  number  of  individuals 
mentioned  prominently,  but  none  of 
these  texts  endeavors  to  acquaint  chil' 
dren  with  the  character  and  individ¬ 
uality  of  our  national  heroes. 

!  How  many  dates  per  page  do  histories 
i  usually  have? — ^Five  histories  erf  the 
j  United  States*  were  selected  by  Miss 

!  nrhe  stwlent*  wbo  node  the  actul  imlyKt  woe;  Muy 
I  Adam*.  Rjy  Grifith,  Jcaeie  Fetfueon.  Marguct  Allen,  Ray 

I  Wacno,  Helen  Ruhl^  Vera  Dkbnaon,  Aieniaa  Eeana,  and 
C.  W.  Pietcra. 

I  tMotrla,  Hiaimry  ^  the  Uiitcad  Statea.  1897. 
j  Mar^  HMory  af  the  Unitid  Sutet,  1908. 

Beard  and  Bi«iey.  Hinory  of  the  American  People,  1924. 

I  tBeard  and  Bafley,  Hieurj  of  die  UnOad  Sum,  1918. 
Grady,  Hftwry  of  the  United  Scetee,  1922. 

Muoy,  American  Hiiaory,  1911. 

Montfniiery,  Stadenta'  American  Hiatory,  1897- 
Motria,  Hiuory  of  the  United  Suue,  18117. 


Ferguson  for  this  study.  The  dates  on 
every  tenth  page  were  counted  and  the 
total  number  averaged  for  each  book. 
The  summaries  appear  below: 


INte 

Number 
of  INtei 

1897 . 

per  Page 
. 3.2 

1897 . 

. 4.0 

1911 . 

. 4.2 

1918 . 

. 2.0 

1922 . 

. 3.6 

The  main  significance  of  these  figures 
lies,  not  in  the  historical  comparisem,  but 
in  the  perfectly  obvious  het  that  ^ere 
are  too  many  dates  in  every  one  of  the 
histories  studied.  When  one  considers 
that  there  are  three  hundred  and  fifty  to 
four  hundred  pages  or  more  in  these 
boeJes,  erne  reali^  that  the  child  is  con¬ 
fronted  with  from  eight  hundred  to 
sixteen  hundred  dates.  Perhaps  one 
reason  that  children  develop  sui^  very 
slight  concepts  of  time,  in  a  histcxical 
sense,  is  that  the  dates  are  so  fiequent  as 
to  lose  all  significance. 

What  types  of  problems  are  on  the 
increase  in  arithmetic  texts? — ^For  this 
problem  Mr.  Griffith  selected  four 
arithmetic  texts*  published  respectively 
in  1861,  1897,  1915,  and  1924.  He 
examined  the  problems  on  every  fifth 
page  and  tabulated  the  numto  of 
problems  under  four  headings:  (1)  those 
involving  the  making  of  change,  (2) 
those  involving  compound  interest,  (3) 
those  involving  the  measurement  of  time 
ffenn  one  date  to  another  aside  from 
compound  interest,  (4)  those  involving 

*Grtenleaf,  Artchmctlc,  1861. 

White,  New  Cemplete  Andimetic,  1897. 

Wentwoetb-Smitb,  EeteotioU  cf  Arithmetic  (Intetmedbte), 
1915. 

Andenco,  Arithmetic  (Book  11),  1924. 
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a  measurement  of  floor  space.  The 
results  are  summarized  in  Table  II. 

The  first  and  last  types  of  problems 
represent  processes  of  red  social  value  at 
present.  Since  compound  interest  and 
the  mere  reckoning  of  time  elapsed 
between  certain  dates  were  select^  as 
representative  of  types  of  skill  now 
largely  useless  from  a  social  point  of 
view,  the  results  came  out  about  as  csie 
might  hope. 

What  ^nds  of  maps  and  other  illustra' 
turns  appMr  in  geographies? — ^In  answer' 
ing  this  question  Miss  Allen  used  three 
geographies.^  She  first  counted  the 
number  of  maps  of  various  types,  the 


Table  I.  Compabison  op  Thbee 
Histobt  Tim 


Year  cf 
Publicatioo 

Number  cf 
lodividuaia 

Average 
Number  of 
Lines  per 
Character 

0) 

C2) 

(3) 

1897 . 

146 

2.1 

1908 . 

142 

.8 

1924 . 

92 

.95 

number  of  illustrations,  charts,  and 
tables,  and  the  number  cf  locations 
appeariM  on  each  full'page  political 
map.  'Hie  entire  geography  was  con' 
sidled  in  each  case.  The  evidence 
given  by  Table  III  indicates  that  political 
maps  are  becoming  fewer,  while  rehef 
and  economic  maps  are  growing  in 
number.  Illustrations  are  conspicumisly 
increasing,  and  the  use  of  charts  and 
tables  is  developing.  The  number  of 
locations  on  each  is  fortunately  lessening. 
Any  fht'ld  might  well  be  complete^ 
beWdered  by  a  map  presenting  from  137 
to  426  different  towns,  cities,  countries, 
mountains,  and  lakes,  as  is  the  case  in  the 
earliest  book  considered. 

iHvpcr.  School  Goopop^  1887. 

Tin  1^  McMamp,  School  Goopoplqr,  1910. 

Nmr,  Complm  Go^ophp,  1922. 


Is  the  vocabulary  of  readers  becorning 
easier? — ^The  method  used  in  this  study 
was  so  elaborate  that  only  two  readers* 
were  considered;  conclusions  are,  there- 
face,  being  drawn  on  insufficient  data. 
Mr.  Wagner  considered  the  words 


Table  II.  Nuvibbb  of  Oocubbencbs 
or  Each  Ttpb  op  Pbobleu 


Type  1 

Type  2 

Type  3 

Type! 

(1) 

(2) 

0) 

(4) 

(5) 

1861 . 

1 

46 

42 

3 

1897 . 

3 

5 

63 

2 

1913 . 

41 

0 

1 

0 

1924 . 

101 

0 

5 

12 

Non. — Type  1.  Profalemi  which  involve  making  cluage. 
Type  2.  Pcoblemo  which  involve  compound  inteceK. 
Type  3.  Problems  which  involve  Che  meuuremot 
of  time. 

Type  4.  ProNemi  which  involve  the  meawremcat 
a  Soar  ipoce. 


U! 

ot 

lo 


ai 

c 


si 

6 


I 

outsi 


Table  III.  NuiasB  or  Maps,  Illustbationi, 
Chabtb,  AMO  Tables  in  Thbee 
Geogbapht  Teeti 


Kind 

Date  of  Publicatian 

1887 

1910 

1922 

(1) 

(2) 

0) 

(4) 

Pobcical  maps.... 

43 

19 

33 

Relief  maps . 

2 

12 

33 

Economic  maps. . 

0 

23 

21 

Dluitntioas . 

189 

233 

402 

Cbarta  and  tab4» 
Locataons  per  full 
page  political 

38 

69 

47 

mip . 

223 

131 

124 

appearing  in  the  top  line  of  every  tenth 
pajK  of  me  earlier  reader  and  listed  the 
differeru  rxies.  He  found  1,543  words 
in  all,  of  which  552  were  different  and 
991  were  duplicates.  A  similar  count  of 
1,543  words  in  the  1923  reader  yielded 
only  294  different  words,  with  1,249 


'Appleton  Fourth  Grade  Raider.  1878. 
BucfThomdike,  Fourth  Reader,  1923. 
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duplicates.  Evidently  the  latter  reader 
used  fewer  words  and  repeated  them 
oftener.  The  different  words  were 
lo^ed  up  in  the  Thorndike  Word  Bool(, 
jod  the  index  number  recorded.  A 
tabulation  of  these  index  numbers 
showed  that  in  each  book  approximately 
6  percent  of  the  words  were  outside  of 
Thorndike's  list.  A  weighted  median, 
(tckoned  by  double^weighting  the  words 
outside  the  list,  was  found  to  be  about 

TaBLB  IV.  SUUMAKT 


Study  were  published  at  different  dates 
between  1878  and  1925.  The  content  of 
each  reader  was  analysed  to  find  the 
amount  of  space  given  to  different  types 
of  writing  and  to  various  types  of 
subject-matter.  The  results  are  pre- 
sented  in  Table  IV. 

This  table  indicates  some  interesting 
changes  in  the  choice  of  subject-matter. 
Poetry  has  decreased  from  26.6  percent 
to  5.2  percent.  A  qualitative  analysis 

CONTEim  BT  Pebcbnts 


Cowmm* 

Naui  or 

RlADia  AMO 

Dati  or  PuaucAnoM 

Appleton 

1878 

Baldwin 

1897 

Howe 

1909 

i 

Field 

1935 

(!) 

0) 

(J) 

(4) 

(5) 

Ptthoe . 

Tibia  of  content* . 

Silent  leidini  quotion* . 

Noca  and  quotioo* . 

Nota . 

Sunntino*  for  itudy . 

Sucacataoo*  for  further  radtnfi. 
Vocabulaiy  (pronunciitioa). . . . 

Poetry . . . . 

Fictioo . 

Biocrapby . 

Ermy*  (infomitaooil) . 

Drama . 

Hiatory . . 

Letteri . 


*  There  were  6  pictura  in  the  Appleton  reader;  77.  in  the  Baldwin;  23,  in  the  Howe;  and  47,  in  the  Field. 


halfway  through  the  second  thousand 
for  the  earlier  book,  but  within  the  first 
tbousaiKl  for  the  later  hock;  this  indicates 
that  the  wen'ds  are  simpler  in  the  Baker- 
Thomdike  reader  since  over  half  o£  them 
are  to  be  found  in  the  most  common 
thousand.  All  in  all  this  wc^d  count 
agrees  very  well  with  expectations. 

What  changes  have  tal{en  place  in  the 
content  of  fourth'grade  readers? — ^The 
four  texts'  u^  by  Miss  Ruhlen  in  this 

'Appleton.  Fovrtk  Reader.  1878. 

Baldwin.  Fourth  Reader,  1897. 

Howe,  Fourth  Reader,  1909. 

Field,  Fourth  Reader,  1925. 


shows  a  modem  tendency  to  choose  short 
poems  rather  than  long.  Fiction  remains 
almost  uniformly  at  35  percent,  only  the 
Howe  reader  exceeding  50  percent.  The 
amount  of  biography  is  sm^  and  differs 
in  presentation  rather  than  in  quantity. 
Contrary  to  what  mi^t  be  expected, 
the  purely  information^  type  of  writing, 
including  scientific  facts,  has  decreased 
from  8  percent  to  1  percent.  Biblical 
stesies  have  vanished.  Drama  has  little 
place  in  the  average  fourth-^de  reader. 
Field  and  Baldwin  consii^  patriotic 
literature  impOTtant,  for  both  reserve  a 
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large  space  for  American  history  and 
Baldwin  includes  national  songs.  Per' 
sonal  letters  are  increasing  slightly  in 
favor. 

A  comparison  of  the  authors  from 
whose  writings  selections  are  taken 
indicates  a  c^mge  in  aim.  Appletcm 
gives  ten  pages  to  the  ficticm  of  Louisa 
Alcott;  Cargrove,  Cooper,  Swift,  Scott, 
and  De  Foe  are  also  favorites.  Long' 
fellow,  Wordsworth,  Scott,  and  Bryant 
contribute  a  high  percent  of  the  poetry. 
In  Baldwin,  Longfellow  still  stands 
first,  and  George  Morris  and  Thomas 
Westwood,  second.  Howe’s  reader  gives 


author's  name  does  not  adequately 
recommend  his  writings. 

The  modem  readers  attempt  not 
cmly  to  teach  rapid  comprehension  of 
immediate  material  but  to  direct  future 
reading.  The  stories  are  artistically 
presented  and  illustrated.  They  teadi 
even  while  they  entertain. 

What  changes  may  be  found  in  the 
number  and  difficuky  of  words  in  spelling 
bool{s? — Two  students  worked  upon  this 
problem,  but  since  both  pursued  the 
same  method  using  different  texts*  the 
results  may  be  considered  in  the  same 
section.  TTicy  listed  every  tenth  word 


Table  V.  The  Total  Nuliber  of  Worm  in  Two  Boou  and  Pircbnte  in  the 
Thorndixe  Lists 


Grade  VI 

Grade  VII 

Grade 

VUI 

1907 

1925 

1907 

1925 

1907 

1925 

(1) 

(2) 

0) 

(4) 

(5) 

(6) 

(7) 

Total  number  of  word*  in  book . 

1.380 

578 

1.680 

444 

1.960 

571 

Percent  not  in  Tboendike  lift* . 

20 

10 

43 

7 

73 

15 

Percent  in  the  fir*t  5.000  of  Tboendike 

bt . 

44 

15 

46 

23 

21 

33 

Percent  in  eeoood  5AX)  of  Tbonxlike 

htt . 

73 

15 

21 

33 

6 

52 

Whittier  nine  pages;  Longfellow,  five; 
Tennyson,  Shakespeare,  and  Emersem, 
about  five;  and  selections  from  De  Foe, 
Hawthenne,  and  Whittier  are  also  in' 
eluded.  Field  includes  none  of  the 
older  poets  but  such  men  as  Frost, 
Masefield,  Lindsay,  and  Riley;  the 
fiction  also  is  modem. 

These  facts  show  that  the  aim  of  the 
reader  is  changing  from  the  old  idea  of 
teaching  declamation  and  morality  to 
the  new  idea  of  teaching  oxnprehension 
and  appreciation.  In  accomplishing  this 
there  has  been  a  gradual  improvement  in 
the  sincerity  of  the  subject-matter. 
Gray’s  “Elegy  in  a  Country  Church' 
yard’’  is  no  longer  placed  in  readers  for 
the  good  of  the  child’s  soul.  An 


in  each  book  and  found  the  index  number 
for  each  of  these  wenrds  in  the  Thorndike 
Word  Boo\.  The  spellers  were  then 
compared  as  to  the  distributions  of  the 
words  among  the  most  common  ten 
thousand  in  the  language.  Table  V 
shows  for  two  of  the  books  the  total 
number  of  words  per  grade  and  the 
percent  of  words  by  grade  (1)  not 
included  at  all  in  Thi^dike’s  list, 
(2)  occurring  in  the  first  five  thousand, 
and  (3)  occurring  in  the  second  five 
thousand. 

The  earlier  speller  contained  many 
more  wevds  and  ^  words  were  far  more 

•SlieUoa.  Word  Studies.  1886. 

Ncso  Era  Word  Book,  Port  II.  1907. 

jono.  Complex  Com$e  in  Spr^f*  1925. 

Thf  J^ew  Merrill  SpeOer,  1925. 
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(Jifficult.  In  grade  viu,  73  percent  of 
the  words  were  not  included  in  the  most 
frequently  used  ten  thousand  words 
listed  by  Thorndike. 

Table  VI  gives  a  similar  study  com- 
paring  the  oldest  and  most  recent 
spellers  throughout  the  entire  elementary 
school,  from  the  second  through  the 
eighth  grades.  Since  the  earlier  speller 
was  not  divided  into  grade  sections, 
results  as  a  whole  must  be  considered. 
The  method  was  identical  with  that 
described  above.  In  this  particular 

Tabu  VI.  Compaubon  op  thb  Olobbt  and 
Most  Rbcent  Spblubb 


1886 

1925 

Tool  number  ol  wordi . 

4d)56 

5fi39 

Percent  not  in  Tbomdike  lim. . 
Percent  in  fint  i«c  lieti  of 

32 

5 

Thorndike.  Word  Boo^ . 

Percent  in  la*t  Cve  lieta  of 

67 

23 

Thorndike.  Word  Boo^ . 

10 

72 

instance  the  newer  book  shows  a  some' 
what  larger  number  of  words,  but  this  is 
probably  due,  in  part  at  least,  to  the 
appeanmee  of,  for  instance,  “lady"  and 
“ladies”  or  “go”  and  “going”  as 
separate  words.  The  findings  coiKem' 
ing  the  difficulty  of  the  words  is  prac' 
ti(^ly  the  same  as  fen:  the  preceding 
study. 

Summary 

Obviously  one  cannot  rely  too  much 
(HI  comparisons  between  the  texts  of 
today  and  yesterday  when  only  a  text 
here  and  there  is  examined.  It  remains 
for  future  students  to  add  to  and  verify 
these  results.  The  author  feels,  how' 
ever,  that  simple  objective  comparisons 
of  one  textb(x>k  with  others,  whether  of 
different  periods  or  of  the  same  period, 
are  decid^ly  interesting  and  prcffitable. 


A  building  survey  of  the  Troy  city 
schools  is  being  conducted  by  the 
Bureau  of  Educational  Research,  Ohio 


State  University.  A  survey  staff  from 
the  College  of  Education,  under  the 
direction  of  P.  R.  Stevenson,  spent  sever' 
al  days  in  Troy  during  the  last  week  of 
April.  At  this  time  a  careful  study  was 
made  of  the  population  trends,  the 
present  school  plant,  the  financial  situa' 
tion,  and  future  needs  of  the  8ch(X)ls. 

B.  R.  Duckworth,  of  Greenfield, 
reports  that  more  than  two'thirds  of  the 
high'sehool  principals  of  Ohio  have 
heartily  responded  to  his  inquiry  relative 
to  his  study  of  “The  Business  Manage' 
ment  of  Extra-Curricular  Activities.” 
These  school  executives  have  not  only 
furnished  a  mass  of  pertinent  facts,  but 
have  included  with  their  data  many 
interesting  forms  which  they  have  found 
to  be  serviceable  in  the  direction  and 
control  of  these  activities.  This  study, 
which  is  being  made  under  the  direction 
of  the  Department  of  School  Administra' 
tion,  Ohio  State  University,  will  be 
ccnnpleted  this  summer. 

Dates  for  the  Seventh  Ohio  State 
Educational  Conference  have  recently 
been  annouiKed  by  the  Executive  Com' 
mittee  as  April  7.  8,  and  9,  1927.  The 
keynote  which  will  be  used  to  guide 
the  program'makers  for  this  seventh 
annusd  meeting  has  also  been  selected. 
The  meetings,  general  and  sectional 
alike,  will  all  be  focused  upon  the 
slogan,  “Expertness  in  Teaching.” 

The  executive  committee  for  the  1927 
meeting  hopes  to  be  able  to  release  at 
an  eany  ^te  the  names  of  certain 
speakers  of  national  reputation.  Mem' 
bers  of  this  committee  are:  Dean  George 
F.  Arps,  Chairman,  P.  R.  Stevenson, 
Secretary,  B.  H.  Bode,  B.  R.  Buckingham, 
F.  N.  Maxfield,  E.  W.  Pahlow,  O.  G. 
Brim,  C.  C.  McCracken,  S.  Renshaw, 
and  H.  G.  Hullfish. 

It  is  interesting  to  note  that  this 
committee  was  formed  and  the  above 
matters  decided  upon  within  three  weeks 
after  the  close  of  the  Sixth  Annual 
Conference  held  this  April. 
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THE  ATTITUDE  TOWARD 
PREVIOUS  INSTRUCTION 

A  CERTAIN  college  professor  of  history 
was  lately  heard  to  complain  that  the 
students  who  entered  his  classes  had 
learned  no  history  of  any  consequence 
in  high  school.  He  had  repeatedly 
tested  these  students,  and  their  knowh 
edge  was  so  pitifully  inadequate  that  the 
only  thing  he  could  do  was  to  begin  all 
over  again.  “Really,  you  couldn’t  count 
on  anything,”  said  he,  “not  even  the 
simplest  facts.  For  example,  .  .  , 

&  American  history  was  taught 
as  if  nobody  had  ever  studied  it  before. 
Yet  the  usual  pubh'c'school  course 
requires  the  teaming  of  American 
history  on  a  biographical  basis  in  the 
fifth  and  sixth  grades.  The  ground  is 
again  covered  in  the  eighth  grade  and 
once  more  in  the  high  school.  That  this 
previous  instruction  should  leave  no 
trace  is  a  psychological  absurdity;  that 
a  college  course  ^ould  ignen'e  it  is 
pedagogical  malpractice. 

Sui^  malpractice  is  by  no  means  con- 
fined  to  the  college  although  it  is 
present  there  in  a  peculiarly  aggravated, 
as  well  as  aggravating,  form.  It  is 
found  in  many  high'sehool  classes  and  in 
not  a  few  grades  of  the  elementary 
school;  it  is  based  largely  on  an 
exaggerated  sense  of  Midiat  the  student 
does  not  know. 


Educational  Research  Birunn  !  ^ 

Let  the  point  of  view  be  shifted  and  t 
an  astonishing  transformation  takes 
place.  Let  attention  be  focused  upon  t 

what  the  student  does  know,  and  his  > 
knowledge  turns  out  to  be  considerable—  < 

even  his  knowledge  of  things  he  is  not  < 
expected  to  know.  It  will  occasionally  I 
be  found  that  a  student  can  already  ; 
pass  the  course  he  is  about  to  take. 

It  will  often  be  found  that  many  students 
can  give  a  good  account  of  Aemselves 
CMi  some  parts  of  the  course.  It  will 
generally  be  found  that,  unless  the 
course  is  really  an  introductory  course, 
all  the  pupils  know  something  about  it 
It  is  a  teacher's  duty  to  take  an  inventexy 
of  the  knowledge  possessed  by  the 
students  and  to  adapt  his  teaching 
accordingly.  To  dismiss  the  matter 
with  a  sweeping  gesture  and  to  declare 
that  nobody  knows  anything  is  both 
intolerant  and  untrue. 

Even  if  the  results  of  tests  were 
unsatisfactexy,  it  might  still  be  true  that 
the  students  in  question  were  ready  to 
go  forward.  For  example,  a  student 
may  make  a  poor  showing  on  a  recall 
test  and  make  a  good  showing  on  a 
recognition  test.  The  usual  examina¬ 
tion  requires  that  the  student  originate 
the  answer.  He  is  to  “tell”  or  “describe" 
or  “explain”  something.  This  is  rather 
exacting.  If  he  is  only  required  to 
recognize  the  correct  answer  or  to 
observe  a  relationship  and  apprehend 
its  application,  his  record  may  be  much 
better.  One  may  be  quite  unable  to 
“tell”  anything  of  consequence  about 
the  reign  of  Henry  VIII,  yet  he  may  be 
able  to  recognize  and  respond  correctly 
to  such  names  as  Colet,  Aiine  Boleyn,  the 
English  Reformation,  or  the  Public 
Schools.  And  after  all  is  not  this 
sufficient  for  the  purposes  of  additional 
instruction?  What  we  need  in  this 
connection  is  not  necessarily  repro¬ 
ducible  knowledge  but  rather  knowl¬ 
edge  sufficient  to  give  meaning  to 
filler  reading  or  discussion.  This 
knowledge  is  more  of  the  recognition. 
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than  of  the  recall,  type.  Accordingly,  if 
our  friend,  the  college  professor,  gives  a 
test  of  the  essay  type  where  few  '^'cues” 
are  provided  and  much  originating  is 
called  for,  he  may  draw  quite  erroneous 
conclusions  as  to  the  amount  of  usable 
knowledge  his  students  possess. 

Someming  other  than  knowledge  of 
subject 'matter  must  be  considered. 
Our  appraisal  of  past  instruction  and 
our  chance  to  build  upon  it  depend 
upon  what  a  child  is,  as  well  as  upon 
what  he  can  remember  and  reproduce. 
We  should  be  fit  more  interest^  in  the 
quality  of  a  child's  thinking  than  in  the 
items  of  information  that  stick  in  his 
memory.  We  should  be  far  more  con¬ 
cerned  with  his  industry  than  with  his 
knowledge.  His  interests  mean  more 
than  his  repertoire  of  memory  material. 
His  attitudes  and  appreciations  are  more 
fundamental  than  the  facts  at  his 
immediate  command. 

Moreover,  these  appreciations,  atti¬ 
tudes,  and  interests,  ^is  industry,  and 
ability  to  think  are  precisely  the  bases 
upon  which  truly  advanc^  teaching 
must  rest,  for  this  advanced  teaching 
must  not  merely  duplicate  previous 
teaching.  It  must  be  something  more 
and  better  than  has  gone  befex'e;  it  must 
generalize  more  broadly  and  analyze 
with  greater  penetration.  The  atti¬ 
tudes  it  fosters  should  be  more  dis¬ 
criminating;  the  sense  of  values  it 
engenders  should  be  more  vital;  the 
interests  it  arouses  should  be  more 
varied  and  energizing.  The  measure  of 
the  instruction  which  is  truly  pre¬ 
requisite  to  all  this  is  something  more 
than  a  catalogue  of  facts  remembered. 

There  is  another  fallacy  in  drawing 
inferences  as  to  previous  instruction  from 
the  results  of  infcHmation  tests.  Few 
people,  no  matter  how  capable  or  highly 
trained  they  may  be,  can  give  a  good 
account  of  themselves  in  several  &lds 
of  knowledge.  One  of  the  most  common 
types  of  educational  literature  exploits 
the  shortcomings  of  some  class  of  people 
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on  the  ground  that  they  do  not  know 
this  or  have  wrong  ideas  about  that. 
Anybody  can  make  a  test  which  can  be 
depraded  upon  to  “show  up”  those  who 
take  it.  Not  a  few  pupils  when  they 
enter  high  school  or  even  college  will 
fail  to  ccHTect  obviously  bad  ^glish. 
They  may  locate  Labrador  in  Asia  and 
San  Francisco  in  South  America.  They 
may  identify  John  Marshall  as  a  Puritan 
or  a  Revolutionary  general.  One  can 
get  similar  results  if  tests  are  given  to 
merchants  or  farmers  or  stenographers. 
Vary  the  tests  a  little  and  you  can  make 
sport  of  doctors  and  lawyers  and  school 
teachers.  The  truth  is  that  a  man's 
readily  producible  knowledge  outside 
of  his  special  field  is  small  and  full  of 
holes.  He  can  be  made  ridiculous 
without  much  effort  and,  if  a  large 
number  of  men  of  the  same  class  arc 
included,  the  task  requires  no  effort 
at  all.  If  a  very  large  number  of 
college  presidents  were  examined  with 
a  cunningly  contrived  multiple-choice 
test  someeme  could  be  found  who  would 
say  that  John  Pershing  was  a  pacifist, 
that  Old  Crow  was  a  bird,  or  that  the 
Susquehanna  River  flows  into  the  Arctic 
Occam. 

Such  findings  are  inconsequential  and 
the  usual  inferences  frexn  them  are 
naive.  The  findings  arc  inconsequential 
because  they  are  universal,  and  the 
inferences  are  naive  because,  having 
been  made  so  frequently,  they  have  lost 
their  novelty. 

We  suggest,  therefore,  that  complaints 
as  to  poor  preliminary  teaching  and 
learning  be  revised.  Let  the  college 
teacher  be  interested  in  finding  out  how 
much  a  student  already  knows  of  a  given 
subject  rather  than  what  he  does  not 
know.  Let  the  teacher  bear  in  mind 
that  recognition  has  almost  as  much 
apperceptive  use  in  further  learning  as 
recall.  And  finally,  let  it  be  remembCTcd 
that  knowledge  of  facts  is  not  the  only, 
nor  indeed  the  most  useful,  acquisition  a 
student  may  bring  from  earlier  teaching. 
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In  estimating  the  value  of  previous 
instruction  all  these  points  of  view  must 
be  considered.  Our  recent  literature 
is  full  of  the  idea  that  we  must  take 


account  of  a  pupil's  ability.  It  » 
eoually  true  that  we  must  take  account 
of  the  instruction  which  his  teachers 
have  given  him. 


THE  SUPPLY  AND  DEMAND  FOR  ENGINEERING  GRADUATES 


WOXIAM  T.  Magruder 
Professor  of  Mechanical  Engineering 
Ohio  State  Untuersit^ 


The  subject  of  “Supply  and  Demand” 
has  probably  as  many  angles  and  prob' 
lems  connected  with  it  in  education  as  in 
business.  To  engineering  college  pro- 
fessors  the  most  intense  problem  at  this 
season  is  not  whether  ^ese  graduates 
will  choose  wisely  from  the  various 
positions  that  are  being  offered  them, 
but  whether  they  will  get  into  positions 
which,  re^dless  of  how  lowly  and 
poorly  paid  they  may  be  at  the  star^  may 
lead  to  suitable  plaices  of  responsibility 
and  trust,  and  whether  they  will  enter 
the  employ  of  companies  which  can 
provide  them  with  ladders  long  enough 
to  reach  the  greatest  heights  of  engineer' 
ing  achievement  and  of  human  happiness 
to  which  young  engineers  can  aspire. 

The  supply  of  engineering  graduates 
from  the  C^o  State  University  has 
varied  from  a  maximum  of  125  in  1913-14 
to  a  minimum  of  67  in  1918-19,  since 
the  war,  the  number  of  engineering 
degrees  conferred  went  to  237  in  1922-23. 
In  the  seventeen  years  up  to  and 
including  1924^25,  2,383  engineering 
degrees  have  been  cemferred  by  this 
university,  an  average  of  140  each  year. 

For  the  country  at  large,  the  last 
bulletin  on  the  subject  by  the  United 
States  Bureau  of  Education  gives  7,365 
as  the  total  number  of  first  degrees  in 
engineering  conferred  in  continental 
United  States  in  1921-22,  which,  with 
352  graduate  degrees  conferred,  makes  a 
grand  total  of  7,717  engineering  degrees 
of  all  kinds  and  grades  conferred  in 


1921-22.  Figures  for  the  three  later 
years  are  not  yet  available.  Their  num- 
bers  have  not  changed  materially  and 
have  probably  decreased  rather  than  in¬ 
creased.  This  institution  now  confers 
about  one  thirty-fifth  of  all  the  engineer¬ 
ing  degrees  given  in  the  United  States. 

The  total  number  of  baccalaureate 
degrees  conferred  in  1921-22,  according 
to  the  United  States  Bureau  of  Edua- 
tion,  was  47,854;  professional  degrees, 
12,019;  graduate  degrees,  7,327;  and 
honorary  degrees,  1,0^,  making  a  grand 
total  of  68,282.  This  means  that  in 
1921-22,  only  one  in  8.85  degrees  con¬ 
ferred  was  in  engineering. 

Now  what  about  the  demand? 
Because  of  the  increasing  utility  of 
engineering  products  for  human  needs 
and  the  correspcxiding  demands  for  their 
generation  and  efEcient  use,  it  is  evident 
that  there  must  be  a  large  demand  for 
trained  engineers.  These  men  may 
come  frenn  the  colleges  or  along  the 
slower,  more  laborious  routes  of  practical 
training  received  in  the  industries.  The 
National  Industrial  Conference  Board 
finds  fault  with  the  engineering  colleges 
because  they  are  graduating  annually 
only  about  eight  thousand  men,  while 
the  industries  demand  over  forty 
thousand  trained  workers  each  year. 

Reports  for  the  last  three  years  show 
that  an  average  of  sixty-two  organiza¬ 
tions  have  applied  directly  to  the 
Department  of  Mechanical  Engineering, 
Ohio  State  University,  asking  each  year 
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for  the  services  of  135  men  from  the 
graduating  class,  but  the  classes  have 
averaged  only  47  men.  These  facts 
show  that  three  positions  are  available 
for  almost  every  graduate. 

For  the  present  graduating  class  in 
mechanical  engineering,  we  £nd  that 
fifty'six  coiporations  or  companies  have 
applied  so  far,  requesting  the  services  of 
115  mechanical  engineering  students  of 
the  class  of  1926.  As  only  36  men  are 
available,  the  average  demand  is  3.2 
times  the  supply.  Several  men  have 
received  four  or  more  offers.  And  yet, 
there  are  two  months  till  Commence' 
ment  Day!  Twenty-four  of  these  fifty- 
six  corporations  have  sent  twenty-nine 
men  to  interview  the  members  of  the 
graduating  class  this  spring.  They 
have  each  spent  at  least  one  day  inter¬ 
viewing  students  and  some  have  spent 
two,  three,  or  even  four  days  in  this 
work.  Each  visitor  seeking  men  has 
had  personal  interviews  with  from  a 
doKn  to  a  score  or  more  senior  students. 
Some  companies  have  had  the  likely 
students  visit  the  plants  or  factories  at 
the  expense  of  the  company,  spend  the 
day,  see  the  place,  and  be  interviewed 
by  the  executives,  before  they  are 
offered  employment.  Every  effort  is 
apparently  being  made  to  prevent 
mistakes.  The  practice  of  employing 
from  one  to  several  hundred  college 
graduates,  training  them  for  a  year,  a^ 
then  letting  half  of  them  go,  if  it  ever 
did  exist,  has  been  found  to  be  bad 
practice  and  is  no  longer  followed. 

In  the  other  engineering  departments 
of  this  university,  the  demand  for 
graduates  far  exceeds  the  supply,  and 
it  is  not  unusual  for  a  very  promising 
man  to  have  five  opportunities  for  work. 
There  are  few,  if  any,  alumni  available. 
Some  men  will  consent  to  be  moved  to 
better  positions  that  show  more  outlook 
for  advancement,  pleasanter  localities, 
and  better  opportunities  to  bring  up  a 
family,  but  the  engineer  seems  to  be  a 
contented  citizen. 


From  this  it  will  be  seen  that  the 
demands  for  the  engineering  graduates 
are  far  in  excess  of  me  supply,  and  that 
those  who  make  the  demands  must  con¬ 
tent  themselves  with  men  trained  either 
in  practice  or  in  some  other  branch  of 
learning.  As  Horace  Greeley  once  said, 
“There  is  plenty  of  room  at  the  top.” 
But  it  should  not  be  forgotten  that  there 
are  plenty  of  rungs  in  the  ladder  at 
quite  a  distance  from  the  top,  and  they 
are  neither  crowded  with  climbers  nor 
uncomfortable.  Either  the  experiences 
of  the  engineering  colleges  are  wrong  or 
there  is  a  fallacy  in  the  oft-repeated 
statement  that  the  colleges  are  turning 
out  too  many  men.  Industry  needs  and 
is  asking  each  year  for  an  increasing 
number  of  men  of  proper  training,  good 
judgment  for  their  years,  and  with  a 
little  of  that  unccxnmon  thing  called 
“ccanmon  sense.” 

Now  what  is  the  remedy?  Evidently 
industry  should  be  supplied  with  what  it 
rightfully  wants,  asks  for,  and  is  willing 
to  pay  for.  If  any  engineering  college 
should  lower  its  standard,  the  industries 
would  find  it  out  very  quickly  and  seek 
elsewhere  for  the  young  engineers 
whose  services  they  desire  in  order  to 
train  them  for  later  responsible  and 
executive  positions.  It  would  seem 
that  the  principals  and  teachers  of  high 
schools  and  all  persons  who  have  any¬ 
thing  to  do  with  the  guidaiK:e  of  young 
men,  should  try  to  open  the  minds  of 
those  who  have  shown  a  love  of  math¬ 
ematics,  of  the  physical  sciences,  and  of 
accurate  English,  that  a  demand  for 
engineering  college  graduates  is  far  in 
excess  of  the  supply;  that  a  happy  life  of 
service  to  themselves,  their  state  and 
nation,  and  to  civilization  awaits  them, 
if  they  have  the  desired  talents  and 
aptitude  for  any  kind  of  professional 
engineering  work. 

It  is  not  for  the  recent  high-school 
graduate  alone  that  the  industries  and 
engineering  colleges  are  asking,  but  also 
for  young  men  of  strong  character,  good 
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physique  and  health,  and  not  too  many 
domestic  responsibilities  who  have  found 
out  that,  b^use  of  their  lack  of  an 
engineering  education,  they  have  reached 
the  ceiling  of  their  advancement  in  the 
kind  of  work  they  like,  and  who  desire 
to  “go  to  school”  again  at  an  engineering 
college.  Their  earnestness  of  purpose 
is  a  great  tonic  to  the  instructors  as  well 
as  to  the  younger  men  of  a  class.  They 
know  why  they  are  there  and  feel  that 
they  must  have  that  for  which  they 
came.  Almost  80  percent  of  the  present 


junior  class  in  the  College  of  Engineering 
are  partly  self-supporting  and  25  percent 
are  entirely  so;  50  percent  partly 
support  themselves  during  the  college 
year.  Thus  it  will  be  seen  that  an 
education  is  obtainable  by  any  man  who 
is  mentally  and  physically  able  and  is 
willing  to  work  for  it.  It  is  the  duty  of 
those  who  have  the  interests  of  our 
young  men  at  heart  to  encourage  and 
help  them  to  supply  the  demands  of  the 
engineering  industries  and  so  better 
themselves  and  advance  civilization. 


HOW  A  TEACHER'S  SUBJECTS  INFLUENCE  HIS  PROBLEMS 

Haalan  C.  Koch 
Ohio  Scale  Universuy 


We  shall  attempt  to  show  in  the 
course  of  this  article  how  a  teacher’s 
subjects  affect  the  character  of  his 
problems.  The  accompanying  table  is 
basic  to  our  discussion.  It  represents 
the  distribution  of  scane  three  thousand 
problems  among  eight  subjects.  These 
problems  were  submitted  by  301  teachers 
in  the  course  of  a  recent  investigation.^ 
They  represent  approximately  three- 
fourths  of  all  the  problems  subiritted  by 
676  teachers  for  the  study  as  a  whole. 

Before  proceeding  with  the  discussion 
of  Table  I,  let  us  explain  the  method  of 
presenting  the  data.  It  will  be  noted 
that  the  problems  are  distributed  on  the 
basis  of  1,000  per  subject.  Such  a 
treatment  makes  the  subjects  com¬ 
parable  and  simplifies  them.  The  data 
may  now  be  read  as  “so  many  problems 
of  a  thousand”  rather  than  as  so  many 
of  a  stated  number  of  problems — each 
stated  number  differing  with  a  different 
classification. 

What,  then,  are  the  salient  facts  of 
Table  I?  Where  shall  we  look  for 
distinctive  problem  differences?  It  is 


‘This  is  the  third  report  of  60,  Problems  tn  high* 

school  admixustratioa  and  supervision  which  have  th^ 
origin  in  the  classroom. 


evident  that  if  we  would  discover  such 
differences,  we  must  confine  our  atten¬ 
tion  to  those  problems  which  reflect  the 
characteristics  of  the  individual  subjects. 

Problems  in  Common 
On  the  one  hand,  inquiries  related 
to  such  topics  as  physical  conditions,  the 
management  of  the  pupil,  extra-curricular 
activities,  the  arrangement  of  classes, 
special  rooms,  and  the  teaching  force  do 
not  do  this.  They  may,  therefore,  be 
said  to  represent  problems  common  to 
the  teachers  of  all  subjects.  For  pur¬ 
poses  of  exactness,  however,  we  must 
state  that  physical  conditions  play  a 
large  part  in  the  teaching  of  those  sub¬ 
jects  which  require  lab^tory  accom¬ 
modations,  such  as  the  natural  sciences, 
home  economics,  and  the  industrial 
subjects.  The  character  of  the  inquiries 
submitted  by  these  teachers  indicates 
this.  For  instance,  they  mention  the 
effect  upon  their  work  of  the  absence  of 
seemingly  indispensable  major  equip¬ 
ment,  overcrowding  in  the  laboratory, 
the  inaccessibility  of  permanently 
attached  units  of  equipment,  and  so  on. 
Here  is  a  typical  problem:  “What  am  I 
to  do  with  forty  pupils  in  a  science 
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laboratory  which  was  designed  to 
accommo^te  thirty?” 

The  teachers  of  the  other  subjects 
likewise  mention  such  universal  needs 
as  maps,  charts,  textbooks,  janitorial 
service,  heating,  lighting,  ventilation, 
and  such  other  matters  as  a  poorly 
planned  building  which  places,  say,  a 
foreign'language  class  too  near  the 
gymnasium  or  the  school  shops. 

Where  Differences  Do  Occur 
On  the  other  hand,  four  topics  do 
show  the  effect  of  a  teacher's  subjects 


Industrial  subjects. — Looking  down 
the  column  of  the  course  of  study 
(column  4)  we  find  that  the  teachers 
of  the  industrial  subjects  have  submitted 
the  largest  number  of  problems.  These 
teachers  are  troubled  most,  so  their 
inquiries  show,  by  three  classes  of 
di&ulties.  The  first  has  to  do  with 
the  division  of  time  among  different 
activities,  as  for  instance,  "How  can 
we  best  divide  our  time  between  book 
work  and  shop?”  The  second,  which 
deals  with  the  content  of  the  course,  is 
characterized  by  problems  of  this  type. 


Tabu  I.  Topical  DnuiBimoN  of  Pkobums  on  the  Basis  of  1,000  pee  Subjbct 


I  upon  his  problems.  These  are:  the 
g  course  of  study  (column  4),  the  cut' 
riculum  (column  11),  the  recitation 
(column  12),  and  the  pupil  (column  13). 

b  THE  COURSE  OF  STUDY 

One  naturally  expects  the  course  eff 
study  to  reflect  the  nature  of  the  subject 
{(X  which  it  was  devised.  That  is  to 
say,  the  problems  which  originate  in 
the  course  of  study  deal  with  matters 
peculiar  to  the  subject  in  question. 
We  shall  illustrate  this  with  sample 
problems  selected  from  two  of  the  ei^t 
subjects  in  column  1,  the  indus^al 
subjects  and  science. 


"Should  iscxnetric  drawing  be  included 
in  a  two'year  course  of  study?”  and 
"What  is  the  best  course  that  can  be 
given  to  a  junior  and  senior  vocaticmal 
class  in  tool  and  machine  drawing?” 
Finally,  the  frequency  with  which 
vocational  teachers  ask  questions  about 
making  their  work  practical  and  matter' 
of'fact  reveals  that  they  are  anxious  to 
establish  vocational  processes  upon  cot' 
rect  principles.  One  can  sense  how 
diffiodt  this  must  be  when  he  reads  the 
terse  inquiry,  "What  shall  I  say  to  my 
boys  in  agrkulture  when  they  make  the 
rejoinder  that  things  are  not  done 
that  way  on  the  farm?” 
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Science. — We  see  that  in  point  of  the 
number  of  questions  asked,  the  science 
course  of  study  is  quite  on  a  par  with  the 
industrial  subjects.  One  hundred  and 
six  problems  are  listed  for  science,  and 
127  for  the  industrial  subjects.  A  state 
of  turbulence  peculiar  to  new  subjects, 
cannot  account  for  the  high  frequency 
of  problems,  for  science  is  one  of  the 
oldest  subjects  now  taught.  There  is 
internal  evidence  that  the  answer  may 
lie  in  science  as  a  changing  field.  In 
corroboration  we  mention  the  striking 
fact  that  the  teachers  have  confined 
their  inquiries  concerning  the  course 
of  study  almost  wholly  to  such  topics  as 
the  allocation  of  time  to  different 
activities,  the  organization  of  subject' 
matter,  the  selection  and  use  of  sup' 
plementary  material,  and  the  ground  to 
be  covered  by  the  course  of  study. 
Not  one  teacher  mentions  the  practical 
aspects  of  the  work.  Aims  and 
objectives  trouble  them  scarcely  at  all. 
But  how  to  encompass  this  amazingly 
unstable  field,  whose  advances  are  so 
rapid  as  to  make  new  discoveries  old 
brfore  they  appear  in  print,  is  the 
knottiest  problem  of  all. 

Even  a  stronger  indication  of  the 
truth  of  these  statements  lies  in  the 
frequency  with  which  the  science 
teachers  have  indicated  a  desire  for 
modem  textbocJrs.  One-third  erf  all  the 
inquiries  concerning  physical  conditiems 
(column  5)  reflects  such  a  need.  For 
instance,  one  teacher  expresses  himself 
as  follows:  “If  we  could  be  supplied 
with  new  textboc^s  in  science  one  of  our 
scffest  needs  would  have  been  met.” 
When  one  considers  the  usual  variety  of 
equipment  demanded  in  science  courses, 
this  emphasis  upon  textbodcs  becomes 
significant  of  the  changing  field  of 
science. 

THE  CURRICULUM 

In  problems  appertaining  to  the  cur¬ 
riculum  (column  11)  the  teachers  adhere 
rather  strictly  to  matters  related  to  their 


particular  subjects.  In  this  fashion,  teach¬ 
ers  of  English  speak  of  the  desirability 
of  expanding  or  contracting  the  number 
of  English  courses  offered,  or  of  malntig 
substitutiems  for  some  of  them;  science 
teachers  deal  similarly  with  scieixx; 
commerce  teachers  with  commerce;  and 
so  forth.  Let  us  illustrate  this  tendency. 
Here  is  an  inquiry  submitted  by  a 
teacher  of  Enghsh.  He  says,  “Should 
formal  grammar  have  a  place  among  the 
high-school  subjects?”  and  a  teacher  of 
science  asks,  “To  what  extent  should 
elementary  organic  chemistry  be  tau^t 
in  high  school?” 

Speaking  parenthetically,  an  inspec¬ 
tion  of  the  relative  frequencies  of  prob¬ 
lems  in  column  11  leads  one  to  conclude 
that  teachers  are  not  greatly  concerned 
with  problems  of  the  curriculum.  Tbe 
causes  for  this  evident  apathy  the  reader 
must  conjecture.  Nothing  in  our  data 
will  account  for  it.* 

Much  that  we  have  said  concerning 
the  curriculum  as  a  field  in  which  innate 
differences  demarcate  the  various  sub¬ 
jects  holds  good  for  the  next  two  topics 
as  well.  We  refer  to  the  two  subsump¬ 
tions  under  method  in  Table  I;  the 
recitation  (column  12)  and  the  pupil 
(column  13).  These  two  aspects  or  a 
teacher's  work  present  the  most  clean- 
cut  differences  of  all. 

method:  the  recitation 

Evidence  at  hand  shows  that  teachers 
desire  a  cesnmon  knowledge  of  such 
matters  as  making  the  assignment,  the 
general  mechanics  of  the  recitation, 
fesson  plans,  pupil  participation  and 
preparation,  the  art  of  questionii^,  and 
reviews  and  drills.  But  when  e^tive 
methods  of  developing  the  lesson  are  the 
issue,  the  problems  immediately  reflect 
the  subject-identity  of  the  teacher. 

For  instance,  teachers  of  science  want 
to  know  how  best  to  present  such  topics 
as  Newton’s  Secemd  Law  of  Motion, 

iln  tbi*  coonectica  m«  Buckingham,  B.  R.,  Research  /or 
Teachers.  Chicago:  Silver,  Burden  and  Company,  1926.  p.  2. 
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Boyle's  Law,  the  parallelogram  of  forces, 

I  the  principle  of  Archimedes,  the  com' 
position  and  resolution  of  forces,  and 
other  typical  problems.  In  English, 

■  teachers  puzzle  over  the  best  methods  of 
i  teaching  senteiKe  structure,  punctuation, 
i  case,  gerunds,  participles,  or  oral  com' 
position. 

We  now  see  that,  as  science  and 
;  English  differ  in  character,  so  do  the 
problems  of  their  respective  methods 
'  differ.  This  is  equally  true  of  the  other 
subjects. 

method:  the  pupil 

The  pupil  (column  13)  is  a  close 
second  to  the  recitation  as  a  source  of 
distinctive  differences.  These  differ' 
cnees  are  found  in  connection  with  the 
first  of  three  general  classes  of  problems, 
i  These  classes  are  how  to  develop  the 
powers  and  appreciations  of  the  pupil, 
how  moti\ate  1^,  and  how  help  him  to 
establish  such  correct  educationad  habits 
as  being  attentive  in  class,  exercising 
care  in  the  use  of  English,  taking  pains 
with  his  written  work,  and  cm  through  a 
considerable  list  of  similar  items. 

I  As  evidence  of  the  fact  that  the 
problem  of  developing  the  powers  and 
appreciations  of  pupils  changes  in  char' 
acter  from  subject  to  subject,  we  submit 
the  following  problems: 

Will  a  child  derive  more  pleasure  aixl  profit 
from  a  course  of  reading  in  which  he  pursues  the 
kind  of  material  he  espKially  likes,  or  will  it  be 
more  worth  while  to  force  him  to  read  other  types 
in  the  hope  of  creating  a  new  interest? 

Another  teacher  of  English  says, 
“Pupils  are  very  much  inclined  to  be 
surface'skimmers.  They  do  not  thorou^' 
ly  master  things."  A  teacher  of  Spanish 
a^s,  “How  can  I  teach  pupils  to  think  in 
a  foreign  language?”  A  Latin  teacher 
says,  “pupils  cannot  apply  the  rules  of 
Latin,"  and  a  teacher  eff  pnysics  submits 
a  similar  problem  when  he  inquires, 
“How  may  pupils  be  taught  to  apply 
^  the  laws  of  physics  in  the  solving  of 
problems?"  Finally,  a  teacher  of  math' 
cmatics  with  fifteen  years  of  experience. 


reported  this  diflficulty:  “E\ipils  seem  to 
be  unable  to  think  in  terms  of  symbols  or 
principles.” 

From  such  problems  one  gathers  that 
a  certain  technique  is  demanded  by  one 
subject  that  is  not  demanded  by  another. 
This  is  a  critical  point  in  the  teaching 
of  certain  subjects  and  forms  the  basis 
of  special  psychological  procedures  and 
supervisory  processes. 

A  peru^  of  the  material  submitted 
by  the  teachers  in  connectiem  with 
motivating  the  pupil  and  helping  him  to 
establish  correct  educational  habits 
reveals  few  difficulties  that  are  peculiar 
to  any  subject.  In  support  of  this 
statement  we  set  down  here  four 
problems  in  the  teachers’  own  words: 

“My  pupils  are  continually  wonying  about 
having  to  do  extra  work"  (a  teacher  of  algebra). 

“what  is  to  be  done  with  students  who  take 
no  interest  in  their  work  and  are  in  school  only 
until  they  can  secure  a  working  certificate?" 
(a  teacher  of  chemistry). 

“What  would  you  ^  with  a  pupil  who  pre' 
pares  his  work  carelessly?"  (a  teacher  of  Latin). 

“How  can  I  impress  the  fact  upon  the  class 
that  geometry  is  a  worthwhile  subject?"  (The 
reader  may  substitute  the  name  of  any  other 
subject  in  the  curriculum,  for  this  question  occurs 
many  times). 

So  it  is  a  fairly  safe  generalization  to 
say  that  the  sluggish,  indifferent  pupil 
reacts  true  to  form  in  every  subject. 
Here  and  there  chance  circumstance  may 
pierce  the  armor  of  this  sort  of  fellow, 
but  to  create  and  sustain  a  general  pride 
in  accomplishment  is  a  stem  problem  of  a 
different  character. 

SuiaMART 

As  revealed  by  the  subjects  which 
instructors  teach,  problems  of  the  class' 
room  fall  into  two  distinct  categories. 
The  first  of  these  includes  those  prolv 
lems  which  are  commcxi  to  all  tea<ffiers. 
These  are  grouped  about  such  topics  as 
physical  conditions,  pupil  ccaitrol,  the 
administration  and  supervision  of  extra' 
curricular  activities,  the  arrangement  of 
classes,  the  management  of  special  rooms, 
and  the  relations  of  the  teaching  staff. 
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The  second  is  the  category  of  prob- 
lems  peculiar  to  the  subjects  taught. 
The  problems  which  are  rebted  to  such 
topics  as  the  course  of  study,  the  cur¬ 
riculum,  methods  of  conducting  the 
recitation,  and  methods  of  awakening 
the  powers  and  appreciations  of  the 
pupils — all  of  these  reflect  the  character 
of  the  subjects  with  which  they  are 
identified.  Since  this  is  true,  they  are 
not  common  to  all  teachers,  but  imply 
the  need  of  training  in  special  knowledges 
and  techniques. 

No  mention  has  been  made  in  this 
article  of  the  practical  value  of  a  knowl¬ 
edge  of  how  teachers’  problems  “break.” 
It  is  evident  at  a  glance,  however,  that 
such  a  knowledge  is  potentially  valuable 
to  teacher-training  institutions,  to  school 
administrators,  and  to  the  teachers 
themselves. 


In  the  editorial  section  of  the  April 
number  of  the  Educational  Review  is  told 
in  brief,  the  story  of  a  unique  enterprise 
conducted  during  the  past  year  in  the 
Chicago  public  schools.  Thirty  chil¬ 
dren  selected  by  lot  from  the  highest 
grade  of  thirty  different  elementary 
schools  were  brought  together  for  a 
series  of  tests  devised  by  laymen. 
It  was  not  an  exhibition  since  the 
audience  was  composed  of  elementary- 
school  principals.  It  was  designed  as  an 
attempt  on  the  part  of  the  school  people 
to  see  what  the  products  of  their  schools 
were  cm  the  basis  of  desirable  objectives 
as  set  forth  by  men  and  wcxnen  not 
engaged  in  school  work. 

The  Woman’s  City  Club,  the  Men’s 
City  Club,  the  Union  League  Club,  the 
Asscxdaticm  of  Commerce,  and  the 
Chicago  Post  Office,  each  sent  an 
appraiser  to  pronounce  upcm  the  quality 
of  work  done.  The  representatives  of 
these  organizations  set  up  the  following 
standarcis  for  the  public-^ool  graduate: 

1.  To  have  clean  clothes,  clean  teeth, 
clean  hair,  and  clean  skin. 
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2.  To  be  able  to  select  and  discuss  tb  > 

essentials  of  a  speech.  j 

3.  To  be  able  to  find  in  the  dictionary  f 

the  prcmunciation  and  meaning  of  i  l 
group  of  words  and  use  them  properly  | 
in  a  sentence.  ’ 

4.  To  be  able  when  acting  as  host  or  f 
hostess  to  introduce  lady  or  gentlemen  j 
guests. 

5.  To  find  a  list  of  names  in  the  city  [ 

telephone  directory  and  record  t^  ! 

telephone  numbers.  j 

6.  To  write  a  letter  lembly,  easily,  and 

with  handsomely  formed  letters.  j 

7.  To  use  a  card  catalogue  in  the  i 

library  and  follow  the  trail.  i 

8.  To  demonstrate  valuable  social  I 

judgment  by  rating  the  estimates  of  good  | 
citizenship  of  a  number  of  individuals  | 
for  each  of  whom  specific  illustrations  of 
civic  reaction  were  given. 

Tests  in  drawing,  music,  and  art 
were  also  included.  The  whole  effort 
was  to  set  up  tests  for  socially  worth¬ 
while  educational  objectives  and  without 
coaching  to  ascertain  how  well  the  child 
ready  to  leave  the  elementary  school 
had  attained  these  objectives.  Any 
school  would  do  well  indeed  to  measure 
its  output  by  such  standards.  Such  a 
program  properly  carried  out  and 
reported  would  greatly  increase  the 
interest  of  any  community  in  its  school 
system. 

Over  one  hundred  students  atxi 
parents  representing  the  high  schools  of 
Fairfield  County  attended  the  third 
aimual  banquet  held  in  Lancaster.  This 
is  one  of  the  high-school  activities  par¬ 
ticipated  in  by  twelve  different  hi^ 
schools  that  were  arranged  and  given 
by  the  County  Hi^-School  Student 
Council.  This  organization  is  fostering 
a  county-wide  musical  program  this 
year.  TTbese  activities  are  truly  educa¬ 
tional  as  they  train  the  high-schod 
youth  to  accept  and  discharge  responsi¬ 
bilities  in  carrying  out  actual  life 
situations. 
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EDUCATIONAL  READINGS 


[  Mouoon,  J.  Catcb.  The  Value  ^  Carefully 
'  Definiai  Rules  and  Regulations  Covering  the 
U'orl^  of  the  School  Board  and  the  Superin- 
;  tendent,  ASB/,  72:48'50,  February,  IW6. 

If  printed  regulationa  governing  achocd  board 
piocedure  are  prepared  aa  a  atatement  of  principlea 
pncming  a  service  that  may  change  and  grow  to 
uit  new  timea,  Dr.  Morriaon  adviaea  their 
Moptkm.  After  a  atudy  of  aeta  of  ruka  fumiahed 
bun  by  achool  boarda  of  twenty  lUinoia  dtiea,  be 
coocludea  that  the  five  uixierlying  problema  to  be 
•olved  by  the  formulation  of  auch  rulea  are: 
(1)  What  aervice  ahall  be  retxlered?  (2)  What 
i^vidual  reaponoibihty  ahall  be  fixed?  (3)  What 
overlapping  of  auth^ty  ^can  be  av^ble? 
(4)  What  teacher  experience  can  illuminate  new 
nroUema?  (5)  What  allowancea  can  be  provided 
to  a  poaaible  change  in  cotKlitiona?  The  adjuat' 
oenta  of  the  board'a  relationahip  to  varioua  adK)ol 
problema  that  can  be  made  through  a  carefully 
defiled  aet  of  regulationa  are  illuatrated. 

SiTBOLOT,  Robekt  F.  The  S.  P.  G.  Myth:  A 
}ipte  on  Education  in  Colonial  ^(ew  Torl^, 
JER,  13:129^37,  February.  1926. 

The  frequently  repeated  aaaertion  that  the 
Engliah  acha>la  in  the  Province  of  New  York 
from  1700  to  the  time  of  the  Declaration  of 
Independence  were  maintained  by  the  religioua 
•odety,  the  Society  for  the  Propagation  of  the 
Goapel  in  Fore^  Parta,  orgaiiUed  under  the 
auapicea  of  the  Church  of  England,  ia  diaproved 
by  thia  article.  Mr.  Seyboldt  givea  in  hia  article 
namea  of  two  hunted  tochera  of  Engliah 
icboola  with  the  datea  of  aervice  and  the  villagea 
in  which  they  worked. 

Willing,  Matthew  H.  Individual  Diagnosis 
m  Written  Compotition,  JER,  13:77*89, 
February,  1926. 

Opening  hia  article  with  the  queation,  “How 
•hall  a  readier  of  beginning  high-achool  Engliah 
find  out  economically,  comprehenaivcly,  and 
accurately  what  inatruction  and  training  e^  of 
hit  pupila  needa  in  the  formal  elementa  of  written 
compoaition?"  the  author  deacnlxa  three  teata,  an 
original  compoaition  on  an  exciting  experience,  a 
reproduction  of  an  anecdote,  and  thie  correction  of 
a  long  theme.  Thia  article  reporta  the  scorea  of 
the  66  pupila  in  the  claaaea  who  took  two  forma  of 
the  three  teata,  the  firat  form  in  October,  the 
aecond,  in  December.  Comparing  the  three  teata 
he  finda  "to  far  aa  economy.  compHehenaiveneaa, 
and  reliability  are  concerned”  the  correction  of 
error  teat  uaed  in  thia  atudy  it  a  fu  better  inatru* 
ment  for  revealing  individual  weakneaaea  in 
proofreading  than  in  a  tingle  original  or  reproduct* 


ive  compoaition  for  revealing  weakneaaea  in  the 
formal  elementa  of  compoaition.  From  tentative 
manipulation  of  data  the  author  fiixla  evidence  of  a 
aubatantial  correlation  between  ability  to  write 
accurately  and  the  ability  to  correct  errora. 

RoBBon.  C.  L.  Teocheri*  Contracts:  Some  Social 
Coiuiderotiom,  ASBJ,  72:43-44,  April. 
1926. 

Few  if  any  of  the  teachert'  contracta  now  in  uae 
are  aatiafact^.  The  author  haa  made  an  analyaia 
of  aeventy'oix  contracta  from  forty*aix  different 
atatea  wl^  ahowt  many  abaurditiea  in  preaent 
uaage. 

In  conduding  hia  article,  Mr.  Robbint  aaya, 
“The  teachera'  contract  ahould  not  be  a  rdaumd  of 
local  by4awa,  a  digest  of  state  school  laws,  a 
lecture  on  the  ethics  of  the  teaching  profeasion, 
nor  a  summary  of  local  prejudices.  On  the 
contrary,  it  should  be  a  brief  statement  of  agree* 
ment  concemine  a  few  items  such  aa  the  following: 
(1)  time  of  employment,  (2)  salary  aixl  method  « 
payment,  (3)  the  conditions  under  which  the 
contract  may  be  terminated.  If  additional  items 
are  induded  they  should  be  of  such  a  nature  aa  to 
give  the  teacher  a  feeling  of  confideiKe  in  the 
school  authorities,  a  des^  to  render  excellent 
service,  and  an  ambition  to  improve." 

Gates.  Aethux  1.,  assisted  by  Batcheuwe, 
Miloxeo  I.  aixl  Betznex,  Jean.  A  Modern 
^stematic  vs.  Opportunistic  Method  of 
Teaching,  TCR,  27:679-700.  April,  1926. 

A  carefully  controlled  experiment  conducted 
in  the  Horace  Mann  School  Teachers  Cdlege 
during  the  school  year  1923-24  ia  here  reported. 
The  study  was  dedgned  to  disdoae  the  outcomes 
in  the  ferm  of  significant  information,  skills, 
habits,  and  attitudes  of  a  year  of  achool  work 
carried  on  in  one  group  by  a  modem  systematic 
method  and  in  another  by  what  is  called  an 
“opportunistic"  method.  &  far  aa  objectives  of 
education  outside  of  the  traditional  scholastic 
subjects  are  concerned,  the  methods  produced 
substantially  equal  results.  Opportunistic  teach* 
ing  resulted  in  slightly  h^her  achievementa  in 
writing  and  drawing.  Considerably  greater 
achievement  in  arithmetic,  spelling,  and  silent 
and  oral  reading  was  secured  by  the  modem 
systematic  teaching. 

Finlet,  Chaeles  W.  The  Training  of  Science 
Teachers,  TCR,  27:701-06,  April,  1926. 

The  author  enlivens  hia  article  with  verbatim 
extracts  from  many  notable  writers  who  have  been 
beard  in  the  long-standing  controversy  between 
“academically  minded”  and  “professionally 
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minded"  educatcn.  He  ably  [deads  for  a 
ccmbinataan  of  both;  for,  ays  be,  "tbe  question 
of  teacher  training  for  our  seccxidary  science 
teachers  is  not  one  of  subject'inatter  or  pro* 
frssional  training,  but  is  one  of  subjecMnatter 
with  professional  training." 

Lawn,  E.  E.  Argumentt  and  Principlei  Favoring 
tlw  Single  Salary  Schedule,  ASBJ,  72:49-30, 
April,  1926. 

One  of  tbe  most  significant  derelopmmts  con* 
ceming  the  payment  of  teachers  is  the  idea  of  a 
sin^  salary  schedule.  Dr.  Lewis  has  sum* 
matised  the  araument  in  favor  of  such  a  schedule 
at  foOowt:  (l)  The  work  of  one  classroom 
teacher  of  given  attainmenu  is  u  valualde  as  the 
work  of  another  teacher  of  equal  attainments. 
W  A  single  mlary  schedule  permits  the  transfer 
of  teachers  without  financial  loss.  (3)  It  dignifies 
elementary  education  and  the  rosition  ix  the 
elementary'School  teacher.  (4)  It  it  easier  to 
operate  b^use  the  budget  can  be  predicted  in 
advance.  (5)  It  teixls  to  elimioate  tdoci  among 
claatroom  teadiera.  (6)  It  generally  has  a  hitter 
maximum  and  themore  emphasizes  higher 
standards  of  professional  attainment,  study,  and 
growth.  (7)  It  is  simply  justice  to  pay  in  accord' 
ance  with  soerit,  train^,  and  experience.  (8)  It 
practically  eliminates  pities  of  the  "spoils" 
variety.  (9)  It  forms  a  basis  for  the  invention  of 
salary  sch^les  for  other  groups  of  personnel. 

Mat,  Mass  A.,  amo  HAarsHoain.  Huor.  First 
Sups  Towird  a  Scale  for  Measuring  Attv 
uJes,  JEP.  I7a45'62,  March,  1926. 

These  two  investigators  for  the  Character 
Education  Inquiry  wh^  is  being  conducted  by 
the  Institute  of  Educational  Research,  Teachers 
College,  Columbia  University,  have  set  down  in 
this  article  the  tenets  which  axe  guiding  them  in 
the  construction  of  an  attitude  test.  Tbe  par* 
ticular  behavior  tetxleny  selected  for  measure' 
ment  is  dishonesty.  The  authors  assume  for 
purposes  of  measurement  that  dishonesty  is 
analogous  to  a  particular  form  of  enerey  su^  as 
heat,  and  that  it  is  to  be  measured  by  £e  amount 
of  work  done,  that  is,  by  the  dishonest  acts  pet' 
formed.  Th^  feel,  however,  that  unless  it  is 
possible  to  get  down  to  the  ba^  dynamic  factors 
which  utxlerlie  attitudes,  it  is  doubtful  whether 
such  scales  as  are  here  proposed  can  ever  be  as 
univetml  as  the  intelligence  scales. 

Stmonds,  Pxbcival  M.  Study  ffobiu  of  High' 
School  Pupils,  TCR,  27:713-24.  Apr^  1926. 

The  conclusions  reached  in  the  investiption  of 
which  this  article  is  a  report  are  extremely 
interesting.  "Until  one  sits  down  and  watches 
boys  study,"  says  the  author,  "one  does  not 
readme  how  simple  a  process  s^y  is  for  ninth' 
grade  boys.  In  general,  they  do  precisely  what 
they  are  told  and  no  more;  and,  in  general,  they 
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are  told  to  do  only  very  simple  things."  Ggyi 
students  and  poor  students  are  not  totalh 
different  in  their  habiu.  Good  stu^u  art  t 
httk  more  iixiustrious,  a  httle  more  akillful  a 
handling  materials,  and  a  Uttle  mote  clevtt  a 
attacking  a  problem.  Good  students  tend  to  h 
alike  in  habits  that  relate  to  study;  whenat  tfam 
is  no  type  of  poor  student.  Si^  high'ichoQl 
boys  do  only  what  is  required  of  them,  th 
burden  comes  squarely  bock  upon  the  teacher. 
In  the  assignment  is  the  key  to  study  habits. 
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IN  PAPER  COVERS 


Odell,  CHAaiJn  W.  The  Aattemi^  of  Luaosi. 
Urbana,  University  of  llunoss,  (Univeratr 
of  Illinois  Bulled  VoL  XXIII,  Na  7, 
Educational  Research  Circular.  No.  38) 
Gathered  from  a  variety  of  sources  the  author 
summarizes  a  discussion  of  the  lesson  assignmerx. 
Such  topics  are  taken  up  as:  when  to  the 
assignment,  planning  the  assignment,  motivatng 
pu[w'  study,  and  the  purpose  of  the  assignmerx. 


Report  of  the  School  Survey  and  Eduauiontl 
Program  for  Port  Lupton,  Colorado,  School 
Tear  1924-25.  Colorado,  Cdorado  Scue 
Teachers  College,  1924-25.  97  pp.  (Gi 
orado  State  Teac^s  College  Bullum, 
No.  3) 

This  survey  directed  by  Dr.  H.  S.  Ganden 
of  the  Colorado  Sute  Teachers  College  is 
especially  notable  for  the  matmer  in  which  unde 
each  of  the  various  subheads  are  set  forth  the 
findings  and  the  recommended  program. 
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Providence  fhtblic  School  Bulletin.  Providetxe, 
Rhode  Island,  Board  of  Education,  1926. 
32  pp. 

This  puUicatioo  is  to  be  a  quarterly  magazine 
devoted  to  the  interests  of  the  public  scho^  of 
that  ci^  aixl  includes  mostly  short  paragraphs 
discussing  certain  features  of  the  schoM  work  and 
the  problems  and  pre^ts  of  the  school.  Tbe 
last  page  presents  in  diagram  the  organiotion  of 
the  local  system. 


WHima,  Gut  M.  and  Davb,  Helen.  Problenu 
in  Mental  Testifig.  Bloommgtoo,  lUinoia, 
Public  School  Publishing  Company,  1923. 
(Pages  unnumbered)  (Bmicational  Problem 
Series,  No.  9) 

The  general  form  and  organization  of  this  set  of 
probletM  resemble  the  former  numbers  of  the 
series.  Tbe  problems  are  presented  at  the  head 
of  each  page,  auestions  bearing  upon  the  problenM 
are  given  at  the  foot  of  the  pa^  aixl  references 
which  will  throw  light  on  the  d&ulty  are  added. 
A  blank  space  is  allowed  on  each  page  for  the 
students  to  sumest  a  solution  of  the  problem. 
Problerru  in  Mental  Testing  presents  a  com' 
prebenaive  group  of  interesting  test  problems. 
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^r,  Feank  O.  and  Fowkus,  John  Gut. 
&fiool  Bonded  Indebtedness  in  >(ineteen 
W^isconsin  Cities.  Maduoti,  Univernty  of 
Wisconein,  1925.  60  pp.  (Bureau  of  niu' 
cational  Reaorch  Bulletin.  No.  5) 

This  bulletin  reports  a  study  of  the  financial 
ooditioos  of  these  cities  in  respect  to  their 
jfulity  to  finance  public  education,  of  bonded 
debt  in  relation  to  finance,  and  of  the  cost  of 
public  education  in  these  cities. 


BOOKS  TO  READ 


Buckingham,  B.  R.  Research  for  Teachers. 

Chicago,  Silver,  Burdett  and  Cmpany,  1926. 

580  pp. 

Progyess  in  research  in  education  has  been 
itodily  gaining  momentum  during  the  past  two 
decades.  For  some  time  the  feeling  was  general 
that  such  work  could  be  done  only  by  persons 
of  much  training  and  that  teaches  probably 
could  neither  do  it  nor  learn  it.  More  recentlv 
it  has  been  recognized  that  if  educational  research 
it  to  function  in  changed  schoolroom  practice, 
the  teachers  hold  the  key  positioo  both  for 
mearch  and  for  the  application  of  the  findings. 

Dr.  Buckingham  in  this  book  has  reco^iized 
chit  fkt  and  has  written  directly  for  the  claMcxxn 
teacher.  He  has  brought  tc^ther  in  understand- 
able  form  some  of  tM  things  we  know  about 
learning,  the  statistics  which  a  teacher  needs  to 
know  for  elementary  research,  and  discusses 
intelligence  tests,  educational  tests,  new  type 
eiaminations,  grouping  and  classifying  pupils,  and 
other  problems  which  are  in  the  focus  of  attentkx) 
in  terms  of  present-day  situations.  It  is  evident 
aa  one  reads  the  book  at  any  point  that  the  writer 
has  not  only  had  intimate  personal  acquaintance 
with  teachers  and  classroom  conditions  but  that 
be  still  knows  these  although  long  removed  from 
personal  supervisory  relatioruhip.  It  is  written 
in  an  intimate  personal  s^le  which  makes  one  feel 
that  he  is  having  a  conference  with  the  author. 
The  chapters  are  summarized  and  followed  by  a 
selected  bibliogra^y  which  makes  the  h^ 
exceptionably  usaUe  for  readin^ircles  and  study 
centers.  TM  final  chapter,  ‘ulic  Teacher  as  a 
Research  Worker,”  shoidd  challei^  any  teacher 
to  undertake  at  least  something  m  the  spirit  of 
modern  research. 


PanaT,  L.  C.  and  Pansar,  S.  L.  Methods 
Handling  Test  Scores.  Yonkerson^udaon, 
New  York,  World  Book  Company,  1926. 

60  pp. 

This  little  book  should  prove  a  useful  aid 
to  busy  teachers  who  desire  to  acquaint  them¬ 
selves  with  statistical  methods  in  educational 
measurements.  It  presrats  briefly  aixi  sim^v 
the  few  elementary  statistical  procures  wl^ 
every  teacher  should  know.  Ezodses  for  practice 
are  included. 
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Lum,  Thbodokb  F.  An  Experimental  Method 
/w  the  Discovery  and  Development  of  Test  of 
Character.  New  York,  Teachers  College, 
Columbia  University,  19^.  47  pp.  ^eachm 
College,  Columbia  Univeraity,  C^tribu- 
tions  to  Education,  No.  180) 

This  monogr^  deachbes  a  method  of  attack 
rather  than  a  miiahed  piece  of  research.  The 
author  inaisu  that  concrete  life  situations  be  used 
as  the  critena  of  character  traits,  that  all  variables 
other  than  the  traits  being  measured  should  be 
eliminated  or  under  control,  and  that  the  validity 
of  any  test  should  be  determined  by  its  use  with 
several  groups  rather  than  stating  its  evaluatkms 
in  terms  of  the  original  group  to  which  it  was 
given. 

rM 

PRACTICE  AND  STUDY  MATERIALS 

An  interesting  development  has  been 
indicated  by  recent  publications  that  is 
supplying  the  puj^  with  practice 
materials  which  are  to  be  used  to  supple¬ 
ment  the  regular  test  Up  to  die 
present  time  the  majority  of  these 
practice  materials  have  bera  prepared 
for  the  elementary  grades.  It  is  unckxibt- 
edly  true  that  the  hi^-schoc^  pv^  vtdio 
has  had  experience  in  studying  for  him¬ 
self  may  alM  be  helped  to  a  la^  degree 
by  similar  materials. 

Three  interesting  publications  have 
appeared,  one  de^g  with  practice 
tests  in  geography  by  Dr.  M.  E.  Bran- 
nom  is  publidied  by  t^  Macmillan  Com¬ 
pany.  The  practice  tests  are  bound  into 
a  substantial  tablet,  one  of  which  is  to  be 
the  personal  property  of  each  pupil. 
While  studying  a  given  section  of  a 
country  the  pimil  is  asked  to  answer  a 
large  number  of  questions  which  include 
pbi^  geography,  the  application  of 
geomjuucal  principles,  questions  dealing 
wiw  commerce,  industry,  and  other 
important  matters  relating  to  human 
geography.  Objective  means  have  been 
employed  for  sccMring  of  these  tests. 
For  example,  some  of  the  exercises  are  as 
follows;  (1)  Which  state  leads  in  the 
fishing  industry?  (2)  True  and  false 
exercises  such  as,  Tobacco  is  a  special 
crop  of  Merrimac  Valley.  (3)  Map 
exercises  where  the  location  a(  a  dty 
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OT  river  is  indicated  by  a  number. 
(4)  Matching  tests  which  involve  placing 
the  number  of  a  product  before  a  given 
city  or  state.  (5)  Completion  exercises  as. 
Most  of  the  copper  mined  in  these 

states  COTties  from  the  state  of - . 

Other  exercises  which  are  included 
involve  the  construction  of  maps,  cause 
and  effect  relations,  and  the  like. 

Another  set  of  exercises  has  been 
developed  in  arithmetic.  An  Arith' 
metic  Wor\'Boo\  for  Grade  IV  has  just 
been  published  by  Scott,  Foresman  and 
Company.  This  bode  has  been  written 
under  the  joint  authorship  of  Doctors 
G.  M.  Ruch,  F.  B.  Knight,  and  J.  W. 
Studebaker.  Similar  work-books  have 
also  been  developed  for  grades  v  and  vi. 

The  work-book  for  grade  iv  contains 
much  helpful  material  and  many  aids  for 
the  pupil.  A  lar^  amount  of  the 
pupil  s  work  is  written  in  the  bodelet 
which  means  that  each  pupil  must  have 
his  own  copy.  Carefully  ccaistructed 
drill  exercises  and  tests  are  induded. 
The  readers  will  obtain  some  idea  of  the 
bodt  by  noting  the  contents  of  one 
lesson.  Lesson  1  includes  the  following 
headings:  (1)  Things  to  watch  in  addi¬ 
tion,  (2)  Pi^tice  in  column  addition, 

(3)  Things  to  watch  in  subtractiem, 

(4)  Practice  in  subtraction,  (5)  Things  to 
watch  in  multiplication,  (6)  Practice  in 
multiplication,  (7)  Multiplying  by  10, 
20,  30,  etc.,  (8)  ^ctice  in  multiplying 
by  10, 20, 30,  etc. 

Materials  for  reading  in  the  ele¬ 
mentary  grades  have  also  been  provided 
by  Dr.  W.  A.  McCall  and  Lelah  Mae 
Crabbs.  Two  booklets  have  been  pub¬ 
lished,  one  for  the  third  grade  and  the 
other  fw  the  fourth  grade.  The  materials 
are  called  Standard  Test  Lessons  in 
Reading  for  Grades  HI  and  IV.  These 
are  published  by  Teachers  College, 
Columbia  University.  Some  of  roe 
purposes  of  these  test  lessons  are:  (1)  to 
tea^  pupils  how  to  comprehend  rapidly 
all  kinds  of  reading  materials,  (2)  to  help 
them  enjoy  their  reading  lessons,  (3)  to 
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make  it  easier  for  them  to  learn  other 
lessons,  (4)  automatically  to  indicate 
their  proper  grade  classification  in  read¬ 
ing,  (5)  to  motivate  and  improve  their 
oral  expression,  (6)  to  prevent  the  dufl 
pupils  from  becoming  discouraged,  and 
the  bright  pupils  frexn  loafing,  and  (7)  to 
save  pupils  time. 


GROWTH  OF  OHIO  HIGH  SCHOOU 
The  following  data  taken  from  Ohio 
School  Reports  show  the  tremendous 
growth  in  the  high-school  enrollment 
and  the  number  eff  teachers  employed 
for  high-school  service  in  Ohio  from  185J 
to  1924.  It  should  be  ix>ted  that  die 
data  are  tabulated  by  five-year  intervals 
to  1920  and  annually  siiKe  that  datt. 
According  to  the  1924  repewt  18  percent 
of  the  entire  pubb'c-school  enrollmeat 
was  in  the  secondary  school  (grades 
ix-xri). 

Table  I.  Numbik  of  Pufils  Enbcxxed  abb 
Tbachbiu  Emflotbd  in  Ohio  High  Schoou 
FBOM  1855-1924 


PnctxT  IsKaua 
Takimo  1870  Ai 
100  PncniT 


Nuusui 

Pumi 

Nimin 

TiAcnnt 

7J22 

196 

13,183 

319 

227 

18338 

442 

24^12 

641 

30,111 

698 

S2S?* 

901 

36.493 

992 

48J90 

IJOl 

nj0S2 

1.987 

60,748 

2.480 

73081 

3J97 

103.676 

4.723 

128388 

133381 

3,968 

178.705 

7.852 

20&090 

8.481 

212,712 

9.114 

